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Projected obesity

Source: Finkelstein et al, American Journal of Preventive Medicine 2012; 42:563-570 (DOI:10.1016/j.amepre.2011.10.026 )
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Also in children

Source: Trust for America’s Health, 2013



Carolina Transportation Program

n Higher for lower income black and 
Mexican American men

By poverty ratio

Source: Ogden et al 2010, NCHS Data Brief  No. 50
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n A
By education

Source: Trust for America’s Health, 2013
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And OH?

Source: http://www.healthyamericans.org/states/?stateid=OH#section=1,year=2013,code=adultinactivity

Rank Percentage
Obesity, % adults (2012) 13 30.1
Diabetes, % adults (2012) 6 11.7
Physical Inactivity, % adults (2012) 11 25.3
Hypertension, % adults (2011) 15 32.7
Obesity, % high school students (2011) 10 14.7
Overweight or obese, % of 10-17 year olds (2011) 14 17.4
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Obese high schoolers (2011)

Source: Trust for America’s Health, 2013
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OH ranks 35th in low income 
childhood obesity

Source: Trust for America’s Health, 2013
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n Metabolic syndrome
n Cardiovascular disease
n Endocrine disease
n Other
§ Cancer
§ Pulmonary disease
§ Musculoskeletal disease
§ Gastrointestinal and hepatic disorders

Why is obesity a concern?
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What are the causes?
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What are the causes?



Strength of 
association Consistency Temporal 

sequence
Biological 
plausibility

Dose-
response

Cardiovascular disease üüü üüü üüü üüü üüü

Type 2 diabetes üüü üüü üüü üüü üüü

Overweight and obesity üü üü ü üüü ü

Breast cancer üü üü üüü ü ü

Prostate cancer üü ü ü ü

Colon cancer ü üü üü ü ü

Clinical depression üü ü ü ü

Cognitive impairment ü üü ü

Physical activity and disease risk

Source: Cooper, 2009
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Source: PAGAC, 2008

Physical activity and all-cause 
mortality
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Socio-ecologic framework

Source: Aytur et al 2008
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Broadening the view…
n From individual-centered approaches to 

ecological approaches
§ 2002 National Survey of Pedestrian and Bicyclist 

Attitudes and Behaviors 
p Too busy or did not have the opportunity to walk 
p Perception of risk, danger, or crime
p Perception of difficulty or inconvenience
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Source: Pedbikeimages.org
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Source: Pedbikeimages.org
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Source: Pedbikeimages.org
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Transportation infrastructure
n Off-road trails and 

greenways
§ Living near trails and using 

trails, related to meeting 
activity guidelines, higher 
bicycling
§ For every $1 invested in 

trails, return of $2.94
§ Important for low income 

populations

Source: MoBikeFed. (July 27, 2009) IMG_1285. In Flickr. Creative Commons 
Copyright Attribution 2.0 Generic.

Source: http://lavidaesloca.wordpress.com/category/cali/
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n Bicycle lanes
§ Across cities, 1% higher lanes related to 0.25%-0.3% 

higher bicycling to work
§ On-road lanes reduce cyclist crash risk by 50%

Transportation infrastructure

Source: Gibbs, Margaret. (June 29, 2009). Image Library. In Pedestrian and 
Bicycle Information Center. 

Source: Burden, Dan. (July 8, 2009). Image Library. In Pedestrian and 
Bicycle Information Center. 
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Transportation infrastructure
n Sidewalks 
§ Review of 16 studies: Having sidewalks à 20 percent 

more likely to be physically active
§ Study of 11,500 participants in 11 countries

p Sidewalks in most streets, 47% more likely to meet physical 
activity guidelines

Source: Rodriguez, 2009
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Transportation infrastructure
n Calming local traffic
§ High traffic deters from 

activity (across ages)
§ Crosswalks & traffic 

management around 
schools linked to more 
walking and less being 
driven to school

Source: Shaeffer, Larry. (June 10, 2009 . Image Library. In Pedestrian and 
Bicycle Information Center.

Source: Burden, Dan. (June 24, 2009). Image Library. In 
Pedestrian and Bicycle Information Center.



Carolina Transportation Program

Road diets

Source: Schneider 2009
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Road diets

Source: Schneider 2009
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Road diets

Source: Schneider 2009
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Transit
n Transit users
§ Nationwide, 29% of them 

are physically active > 30 
minutes/day solely by 
walking to stops
§ Take 30% more steps and 

walk 8/min more/day than 
non users
§ Enjoy lifetime savings of 

$5,500/person, or higher

Source: Sandt,  Laura. (April 15, 2009). Image Library. In 
Pedestrian and Bicycle Information Center. 

Source: Moriza. (May 7, 2006). Rush to Happy Hour. In Flickr. `



Carolina Transportation Program

n Mixing (most) land uses is fine
Land uses

Odds ratio of walking for transport for <150 minutes/week 
versus not walking for each additional mile to….

Source: Rodriguez et al, 2010
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Density
Probability of walking to places relative to no walking by 
percentile of neighborhood density and retail (Baltimore, 

Chicago, New York City, Forsyth County,  and LA)

Source: Rodriguez et al, 2009
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Micro features
n Quality of sidewalks
n Pedestrian supports
§ Crosswalks, lights, wayfinding

n Trees/foliage
n Lighting
n Benches
n Cleanliness
n Safety
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Other example

Condiciones actuales: Metro a superficie y desarrollo urbano centrado en el automovil

+ mixed uses and transitional densities
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+ low density TOD residential uses 
fronting street, foliage, improved

sidewalks, parking …
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+ ped island, lighting, trees, high
density residential development



Carolina Transportation Program
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Where would you prefer to 
walk?
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New urbanist neighborhood: 
Southern Village

n Late 1990s, greenfield project
n Characteristic new urbanist attributes
§ Physical design

p Street connectedness; sidewalks
p Service Alleyways 
p Lot sizes

§ Uses 
p Mixed uses 
p Variety of residential uses 
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Comparison neighborhoods
n Accessibility
§ Transit service 

n Development 
attributes
§ Gross tract area
§ Size (housing units)
§ Age
§ Land values

§ Function (streets, traffic, 
walk/bike)
§ Safety (lighting, 

surveillance, crosswalks)
§ Aesthetics (setbacks, 

porches)
§ Land use mix
§ Facilities (parks, benches, 

bike parking)
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Study neighborhoods

Lake Hogan 
Farms

The 
Highlands

Sunset 
Creek

Wexford

Fairoaks

New urbanist Comparison neighborhoods

Source: Khattak et, 2007
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Comparison —study areas
New 

urbanist 
Conventional 

suburban

Average assessed housing value* $301,787 $303,357

Average resident age (US 2000 Census) 33 31

Gross housing density (units/acre) 2.15 1.59

Net single-family dwelling density (units/acre)* 6.12 2.61

Street layout and connectivity

Connectedness (# of 3 or 4-way intersections/area) 0.248 0.108

Number of cul-de-sacs or dead ends 2 56

Average block face length (ft) 2,080 5,648

Median block face length (ft) 1,209 3,419

Mixed land uses

Commercial space (square ft)** >200,000 0

Jobs in neighborhood** 430 0
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What we measured
n Survey contents
§ Socio-demographics
§ Travel patterns (trips taken, duration, length, travel 

mode)
§ Attitudes and preferences for environment
§ Physical activity (BRFSS 2001 module)

p Location (at home, in the neighborhood but not at home, or 
outside of the neighborhood)
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n PA responses
§ Total MVPA time 
§ Meet-not meet PA recommendations
§ Meet-insufficient-inactive

p The above by location 

n Travel diary
§ Frequency of PA ‘trips’
§ Duration of PA ‘trips

Outcomes
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n No statistically significant differences in 
PA between neighborhoods
§ Differences in where PA occurs

p For new urbanist heads of household, in-neighborhood
p For conventional neighborhood heads, within home

Results
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Results
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Discussion
n Trip diary provides additional insights
§ More, and longer-duration, utilitarian PA trips in new 

urbanist
§ No differences in number or duration of recreational 

trips

n Results consistent 
§ When data for all household members are used 
§ For multi-family residents

n Overall location matters most!
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Walking to commercial center
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Blue Ridge Corridor HIA

Source: Google maps
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Blue Ridge Corridor HIA

Source: Blue Ridge Road District Study, 2012
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n Congestion at major intersections
n Lack of sidewalks, crosswalks, bike lanes
n Lack of bus services /transit
n State land uses (> 70%)
§ NCDOT Motor Fleet Management Division garage, 

vehicle yard

n Aesthetics and streetscaping missing

Conditions
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Districts

Source: UDA, 2012
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Health impact assessment
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Avoided deaths
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n As the number of cyclists 
and walkers increase, 
crash risk decreases
§ Doubling cyclists decreases 

personal risk by 66% (Elvik, 2009; 
Jacobsen, 2003)

§ Reproduced at intersection, 
city, and national levels

Safety

Source: Burden, Dan. (May 26, 2009). Image Library. In 
Pedestrian and Bicycle Information Center. 

Source: Payton_Chung. (September 4, 2007) Bicycle boulevard 1. In Flickr. 
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Safety

Höskuldur R.G.  Kröyer , Thomas  Jonsson , András Várhelyi

Relative fatality risk curve to describe the effect of change in the impact speed on fatality risk of pedestrians struck by a
motor vehicle
Accident Analysis &amp; Prevention null 2013 null
http://dx.doi.org/10.1016/j.aap.2013.09.007
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n US vehicle emissions

§ Contribute to 70,000 deaths/yr nationwide; 
§ Contributes to climate change
§ Pollute more for shorter trips, on a per-mile basis, 

than longer trips 

Air quality

Source: AAA, US Census surveys
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Land consumption
n Impervious surface cover decreases
§ Heat  island
§ Water quality and quantity

n Allows for local greenspace/farmland 
preservation

n Mental health implications
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Personal financial benefits
n Personal finance
§ The cost of operating a sedan for one year is 

approximately $7,834
§ Ownership of one motor vehicle accounts for more 

than 18 percent of a typical household's income
§ Non-motorized transportation is affordable

Source: AAA, US Census surveys
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Social justice: transportation
n Non-motorized transportation options provide 

choice, especially for lower income households
§ Households with an annual income of less than 

$25,000 are nine times more likely to have no car 
than households with incomes of greater than 
$25,000

n While 12 % of population is African-American, 
they make up 20 % of pedestrian fatalities

Source: NHTS 2001; Pucher and Renne
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In conclusion
n Consistent evidence emerging about 

importance of built environment for health
n Transportation plays a role in providing 

opportunities or barriers for activity
§ Work remains on equity matters

n Bridging multiple actors
§ Health, schools, transportation, community design, 

parks and recreation, environment, community and 
economic development, social justice
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